Abstract Background Traditionally, hospital pharmacists' roles have been associated with dispensing medications prescribed by doctors and offering advice about medicines to patients and other healthcare professionals. In England, significant changes in the structure of hospital pharmacy practice began in the 1970s and currently hospital pharmacists are undertaking a number of advanced roles including prescribing. Objective This study investigated the facilitators to change in hospital pharmacy practice in England in order to identify lessons that might assist in the potential changes needed in other countries for extended clinical roles. Setting The study was conducted in England. Methods A qualitative study using semi-structured interviews was conducted with 28 participants, comprising 22 pharmacists and 6 pharmacy technicians from England. They were recruited through a snowball sampling technique. Transcribed interviews were entered into the QSR NVivo 10 software for data management and analysed thematically. Main outcome measure Pharmacists and pharmacy technicians' perception of the facilitators to hospital pharmacy practice change in England. Result Three major themes emerged from this study: drivers for change, strategies for change and efficiency. Many of the drivers identified were linked to changes in the structure of hospital pharmacy including education and training; specialisation in practice and career structure. Strategies employed to achieve practice change included broadening the role of pharmacy technicians in order to free-up pharmacists' time; seizing opportunities for extended roles; developing a relationship with the medical profession and professional leadership influence. Participants perceived that the development of pharmacists' clinical roles have resulted in a more efficient healthcare provision where patients were offered seamless services. Conclusion Changes in the professional structure of pharmacy including education and training, specialisation, career structure and the roles of pharmacy technicians could benefit the development of pharmacists' clinical roles in other countries.
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Impact of findings on practice
• Changes in the structure of hospital pharmacy could benefit the development of advanced clinical pharmacy practitioners in many countries.
• A clinical career pathway has the potential to make pharmacists aspirational and motivate them to develop clinical competencies that are needed for advanced practice.
Introduction
Traditionally, hospital pharmacists' roles have been associated with dispensing medications prescribed by doctors and offering advice about medicines to patients and other healthcare professionals. However, in some countries including the United States of America (USA) and United Kingdom (UK), their roles have been expanded in order to optimise patient care and the utilisation of pharmacists' skills [1] . Pharmacists are highly educated professionals whose expertise in medicines management have been underutilised in many countries [1] . In most European countries, pharmacists' basic education consists of a 4-year masters level undergraduate degree with a significant clinical component [2] . Even though there are diversities in pharmacy education in Africa and Asia, many institutions in these continents run Bachelor of Pharmacy programmes which are similar to the training model in Europe. A number of institutions also run the Doctor of Pharmacy programme (Pharm. D.) which has extended clinical components [3, 4] . Therefore, advances in pharmacy education and medical practice require that pharmacists who are experts in medicines management take an active role in patient care.
In England, hospital pharmacists have expanded their roles beyond the dispensary, initially with the introduction of ward pharmacy and medicines information which were followed by the provision of clinical pharmacy services including reviewing patients' medications, monitoring patients' therapy and advising doctors on drug therapy [5] . Today, hospital pharmacists are directly involved in patient care working as specialists among healthcare teams in different clinical areas. In addition, some act as prescribers of medicines either as independent (autonomous) or supplementary prescribers (working within a clinical management plan following diagnosis by an 'independent' medical or dental practitioner) [6] .
There is theoretical evidence to suggest that the implementation of the 1970 report (Noel Hall report) of the working committee on the Hospital Pharmaceutical Service in Great Britain was a major facilitator for change in hospital pharmacy practice [7, 8] . This report stated that hospital pharmacists can no longer be regarded only as dispensers of medicines. Therefore, they have a role in ensuring safe and cost effective use of medicines on the wards [9] . Also, other literature seem to view the implementation of the recommendations of the committee of enquiry appointed by the Nuffield foundation in 1983 as the bedrock for the current pharmacy practice [10, 11] . This was because the Nuffield report suggested that clinical pharmacy practice should be established in all hospitals [12] . This led to a number of reorganisations in the structure of hospital pharmacy including changes in pharmacists' training and the development of specialist clinical roles. Furthermore, recent reports suggest that the pharmacists' current role in prescribing is supported by the changes that occurred in the professional structure of hospital pharmacy practice prior to the introduction of pharmacist prescribing [13, 14] . For example, pharmacist supplementary prescribing was easily adopted in clinical areas where hospital pharmacists had existing specialist roles [13, 14] .
However, empirical research exploring pharmacy staff views on the changes in the structure of hospital pharmacy practice that have enabled and supported pharmacists' clinical roles and the strategies employed to achieve change is lacking. Therefore, we explored pharmacy staff opinion on the facilitators to changes in hospital pharmacy practice in England as part of a larger qualitative study. The larger study aimed at investigating the changes that occurred in the structure of pharmacy practice prior to the introduction of pharmacist prescribing in the UK. This paper draws from the data obtained from participants in England only.
Aim of the study
To investigate the facilitators to changes in hospital pharmacy practice in England in order to identify lessons that might assist in the potential changes needed in other countries for extended clinical roles.
Ethical approval
Ethical approval for this study was obtained from the School of Healthcare Research Ethics Committee (Ref no: SHREC/RP/344). All participants were provided with an information sheet containing details of the research and written, informed consent was obtained from them.
Methods

Study design
This research employed a qualitative study design using semi-structured interviews in order to gain an in-depth understanding of the changes that occurred in the structure of pharmacy practice prior to the introduction of pharmacist prescribing in the UK. This paper utilises the data obtained from participants in England.
Settings, recruitment and sampling strategy
We recruited pharmacists and pharmacy technicians in England who qualified from 1970 to 1999. The rationale for this was because significant changes in pharmacy practice in England occurred within this period. These pharmacy staff would be able to report their experiences of pharmacy practice and the changes they have seen since qualifying.
A convenience sample of pharmacists who were part of the Royal Pharmaceutical Society virtual network of Prescribing and Medicines Management (n = 312) plus those who attended the prescribing course at the University of Leeds (n = 30) were sent a generic email in October 2013. In the mail, we informed prospective participants that we intend to recruit pharmacists and pharmacy technicians who qualified from the 1970 to 1999 in our research that is looking at role development in hospital pharmacy. Those that indicated an interest to participate and who met the inclusion criteria were invited for an interview. Participants who were outside the West Yorkshire region of England were interviewed by telephone.
Seven (7) participants in England were recruited from the initial contact made. A snowball sampling strategy was employed to recruit other participants. In this strategy, participants who had been interviewed were asked if they knew other pharmacy colleagues who may be relevant to this research and if they were willing to forward the generic email they received to those colleagues. Those who received the forwarded email contacted the researchers directly if they were interested in participating in the study. This referral system continued until data saturation was achieved. This snowball strategy was effective as all remaining participants were recruited through this approach.
Data collection
Semi-structured, in-depth interviews were conducted from October 2013 to February 2014. The interview guide was based on a review of the literature. Topic areas covered included the changes in pharmacy practice experienced by participants; facilitators and barriers to implementing these changes; advantages and disadvantages associated with changes and lessons that can be learned by other countries where clinical pharmacy practice is still underdeveloped. The interview guide was reviewed by a panel of 3 researchers for content validity. The interview guide was pilot tested among two participants, a pharmacist and a pharmacy technician. The data obtained from the pilot study were included in the overall results of the study as there were no major changes to the content and structure of the interview guide after the pilot.
All interviews were conducted by AA. The interviews conducted in this study were continued until the researcher perceived that data saturation was reached i.e. no new data was generated. In all, 28 interviews were conducted with participants in England and they lasted between 30 and 80 min.
Data analysis
The interviews conducted were digitally recorded and fully transcribed. AA checked each transcript against the digital audio recording for accuracy. Transcript data were entered into the QSR NVivo 10 software for appropriate data management. Data were analysed using thematic analysis in the manner outlined by Braun and Clarke [15] . The analysis proceeded in iterative stages of data familiarisation, generation of codes, searching, reviewing, defining and naming of themes. The data were independently coded and analysed by one researcher (AA) but reviewed at different stages by two additional researchers including reviewing and refining the coding structure and identified themes. At the final stage of the analysis, identified themes were discussed by the three researchers until a consensus was reached. Respondent validation was carried out by asking two of the participants interviewed to comment on the appropriateness of the interpretation of the findings and provide feedback. These respondents were satisfied with the data analysis and interpretation made. However, they provided a few comments which were considered in the final interpretation of the data.
Results
Of the 28 interviews conducted, 13 were face-to-face and 15 were via the telephone. The participants were 22 pharmacists and 6 pharmacy technicians. Fourteen (14) of these participants qualified in the 1970s; 10 qualified in the 1980s and 4 qualified in the 1990s. Participants' current practice settings included hospitals (12) , primary care (6), academics (6), leadership (1) and the remaining 3 were retired. All those who participated in the study had worked in hospital pharmacy at some point during the 1970-1999. However, 3 of them left hospital practice at a junior grade. Seven (7) of the participants had worked in a community pharmacy either in a full-time or part time position. Hospital pharmacists interviewed included directors/chief pharmacists (4), service managers (4) and a consultant pharmacist. Seven (7) of the hospital pharmacists interviewed had prescribing as part of their roles.
Although, this study was intended to cover developments in hospital pharmacy practice prior to the introduction of pharmacist prescribing, respondents made comments about other relevant recent developments which were included in this report. Overall, three major themes emerged from this study: drivers; strategies for change and efficiency. These themes are represented in Fig. 1 using the Input, Process, Output model to show their relationships.
Drivers
This theme relates to the factors that enabled hospital pharmacists in England to develop their clinical roles. Participants reported that there were drivers from the government that resulted in significant changes in hospital pharmacy. They commented on several government documents and legislation from the Noel Hall report of 1970 to the Health and Social Care Act of 2001 that enabled pharmacists to become prescribers. However, many participants saw the implementation of the Noel Hall report as an initial key driver because it provided a better career structure for hospital pharmacists and promoted the recruitment and retention of experienced clinical staff.
As at the time I joined hospital pharmacy there were certainly difficulties with recruitment and the career structure was very limited. So, people looking for a long term career were not necessarily looking to hospital pharmacy. The medical profession was also acknowledged by participants as pharmacy practice change agent. Many participants mentioned that there was resistance from their medical colleagues in the early days of clinical pharmacy as many doctors perceived it to be an encroachment into their roles. However, participants noted that medical doctors were instrumental in bringing about change as they were involved in the training of the initial cohorts of clinical pharmacists.
I undertook a masters' in clinical pharmacy and this was brand new… Initially we were taught by medical staff. (P24, Pharmacist)
Many participants also saw the opportunity to specialise in practice and the recent introduction of the consultant pharmacist post in 2005, which provided a clinical career pathway for hospital pharmacists, as significant drivers to retention of experienced pharmacists in clinical roles.
….the career structure now reflects a very clear opportunity to specialise and sub-specialise at the unit here, whereas at one time, you know you are in a position where it sort of led into the management route really as opposed to specialised into clinical level (P04, Pharmacist) However, some pharmacists interviewed expressed concern over the present consultant pharmacist appointment model as it does not provide as many specialist clinical pharmacists the opportunity to get to the post.
I think in my own
This study revealed that major obstacle to increasing the current number of consultant pharmacist posts were around funding.
Another factor that drove change was the increasing positive attitude of pharmacists towards clinical roles. Participants felt that this came about as a result of the change in pharmacy education. In an interview with a pharmacist who graduated in the 1990s, he exclaimed: I didn't do a pharmacy degree to do the counting tablet role! I did it because I wanted to do clinical pharmacy, I wanted to be on the ward, I wanted to be influencing doctors prescribing, I wanted to be counselling patients on their medicines, I wanted to make sure that the medicines were being used in a safe way providing my expertise (P18, Pharmacist) This dissatisfaction with medicine supply roles was commonly reported as a significant driver for the adoption of new clinical roles by younger pharmacists.
Strategies for change
Based on participants' reports, a number of strategies were identified to have facilitated change. These included freeing-up pharmacists' time for clinical roles by shifting some of the pharmacists' traditional supply roles to pharmacy technicians. Participants' accounts revealed that in the 1970s and 1980s, the shortage of hospital pharmacists was a major barrier to the development of clinical pharmacy services. However, the development of pharmacy technicians, to take on roles previously undertaking by pharmacists including accuracy check enabled hospital pharmacists to undertake more clinical roles on the ward.
The next biggest change that I saw was the change to technicians starting to do accuracy check and I think that was a huge step… (P03, Pharmacy Technician) In the hospital, the technicians freed up pharmacists time to actually be more visible on the ward and have more impact in terms of prescribing advice especially with the junior doctors. (P06, Pharmacist) Despite this development, many pharmacists observed that the post-registration training of technicians needed to be well coordinated. These participants suggested the necessity of establishing a national framework due to the increasing level of technicians' involvement in medicines management roles and the reliance of pharmacists on them.
…there isn't anything formal in the country, everybody does it locally. (P29, Pharmacist) Post registration training is done locally. I think we probably need to get some standardisation into that… (P15, Pharmacist) Some participants also reported seizing the opportunity for role expansion by identifying gaps in clinical practice that could be filled by pharmacists. A pharmacist interviewed narrated how they took advantage of the national strike action by other hospital staff to establish one of the first pharmacist-led specialist clinics in the UK. So, XXX [pharmacist's name] and I said to the medical consultant, ''well, we can help you with that, we can help you look at some of the patients for you''. So we had patients coming to us for [treatment] where we have to adjust the doses of [medication] and established what was in effect one of the first pharmacist-led [specialist] clinic in the country. (P32, Pharmacist) Furthermore, participants described key individuals using various terms including 'leading individuals', 'forward thinking pharmacists', 'role models' and 'champions of change' who had different perspectives of pharmacists' professional roles. These key individuals were either chief pharmacists or other principal pharmacy staff who had clear vision of pharmacists doing more of clinical and less of dispensary-based work. These individuals were able to communicate this vision to other pharmacy staff and to facilitate it happening locally. XXX hospital has been at the forefront of clinical pharmacy ever since it started and that was because of one or two chief pharmacists who pushed it forward. So it was individuals really who made the difference. (P07, Pharmacist) Similarly, participants commonly mentioned engaging the United Kingdom Clinical Pharmacy Association (UKCPA) to campaign for change at the national level. Some hospital pharmacists noted that they had to engage UKCPA rather than the Royal Pharmaceutical Society of Great Britain to push for change centrally because they felt the society was not proactive toward extended clinical roles for hospital pharmacists at that time We had to use UKCPA to do that because at that time the Pharmaceutical Society was not engaged with that at all, they were more engaged with other aspect of the profession and not in clinical practice, they only came to recognise clinical practice much later on. (P32, Pharmacist) However, these participants acknowledged that this is no longer the case.
Also, developing a relationship with the medical doctors was another strategy employed by hospital pharmacists. A pharmacist who was newly employed in a hospital in the early days of clinical pharmacy reported how he was able to do clinical work on the ward as a result of the rapport his chief pharmacists had with medical staff.
…XXX who was the chief pharmacist there [name of a hospital] had excellent working relationships with Many pharmacists felt that the initial medical consultants who they work with, who saw the benefits of the pharmacists being on the wards were instrumental in recommending them to their other colleagues.
Efficiency
Many participants perceived that the development of hospital pharmacists' roles have resulted in a more efficient healthcare provision. Participants who were prescribers mentioned that taking on that extended role contributed to the seamless services experienced by patients. They talked about how patients now need not wait for doctors to adjust doses or add medicines which were missing on their prescriptions in areas where you have a pharmacist prescriber.
It means that they are now getting their medicine promptly and in a correct manner and one would hope less potential for error. (P23, Pharmacist).
Pharmacists now view themselves as an indispensable part of the healthcare team and considered their services as essential.
If I think about where we are now, if pharmacists stop doing what they are doing on the ward, then the system would fall down completely but in those days, if we stopped what we were doing on the ward, things would have probably kept going okay. (P07, Pharmacist).
Participants also noted other benefits resulting from taking on extended clinical roles including enhanced relationships with other members of the healthcare team; better use of pharmacists' skills; and increase in job satisfaction for pharmacy staff.
I would have been fed up if I spent a lot of time counting or being in a dispensary, that just wouldn't suit me. So, I feel personally more satisfied in my job because I have got this ability to work clinically. (P27, Pharmacist).
Other economic benefits including effective management of medicine budgets through pharmacists' involvement in formulary management and advice offered to medical prescribers on cost-effective treatments; and cost effective use of the skill-mix within pharmacy were also reported.
Discussion
This is the first study that primarily investigated changes in the structure of hospital pharmacy practice and link that to the development of pharmacists' clinical roles in England.
Many of the drivers identified including government policies, enhanced education, task shifting to pharmacists' support staff, relationship with medical doctors and leadership are fairly known and have been linked to the development of clinical pharmacy practice in hospitals [16, 17] . For example, Penm et al. [17] investigated the development of clinical pharmacy practice in China by interviewing 130 participants from 29 hospitals. They reported that government support, adequate pharmacy staffing and clinical pharmacy training were crucial for the development of clinical pharmacy practice in hospitals in China. Furthermore, a cross-sectional survey involving 726 hospital pharmacy directors in 31 countries of the Western Pacific Region identified similar facilitators [16] . This study reported that individual pharmacist trait, hospital pharmacy resources including staffing, government and physician support were key facilitators to clinical pharmacy services in this region [16] . However, our findings add to the international literature by suggesting that within hospital pharmacy practice, a clinical career pathway that allows progression within clinical specialty could sustain and support the development of pharmacists' clinical roles. This is because a clinical career route has the potential to make pharmacists aspirational and motivate them to develop clinical competencies that are needed for advanced practice in order to progress through the career ladder. In addition, it also promotes the retention of experienced clinical staff who desire to use their expertise to enhance patient care rather than move into managerial roles where their clinical expertise would be untapped.
The present study also suggests that specialisation is supported by a clinical career route. Specialisation as opposed to generalist practice is essential to enhance pharmacists' contribution to patient care considering that pharmacists will have to work with other specialists in multidisciplinary teams and the complex nature of diseases and medicines. Although studies comparing the relative impact of specialist and non-specialist pharmacists in patient care are lacking, a systematic review conducted to assess the impact of care provided to cancer patients by specialists and non-specialist clinicians showed that the patients receiving specialists' care had better health outcomes including reduced mortality rate than those receiving care from non-specialists [18] . Pharmacists' specialisation is likely to have a similar impact on patient care. This is because a few studies including Leape et al. [19] have revealed that pharmacists' contribution in patient care including drug therapy interventions is enhanced when an experienced pharmacist specifically works with a specialist team as opposed to a generalist.
As highlighted in the results section, the development of credible practitioners is essential in achieving clinical change in pharmacy practice. This depends on the robustness of training received by pharmacists. Pharmacy training particularly at undergraduate level is evolving to meet the challenges of healthcare provision in hospital and community pharmacy settings. Even in countries where pharmacists' roles have been expanded considerably, the undergraduate curriculum is constantly being reviewed in order to prepare pharmacists for future roles [20] . For example, in the UK, the undergraduate pharmacy curriculum has been restructured to include more clinical components and practice-based learning. Procedures are on the way to integrate more fully the pre-registration year into the undergraduate programme [20] . The reasoning behind this is to produce more competent pharmacists able to apply their knowledge and skills in clinical settings upon graduation. In Canada, there are transitional arrangements to replace, by 2020, the existing baccalaureate in pharmacy with doctor of pharmacy programmes which has a more experiential learning component in clinical settings [21] . Furthermore, post-registration clinical training is increasingly becoming a pre-requisite for advanced clinical practice in hospitals in many countries, including the UK, Portugal and Spain [2] . These educational developments are necessary in order to meet the challenges of expanded clinical roles.
Major barriers to the extension of pharmacists' clinical roles in many countries including some developed countries, are pharmacists' shortages and lack of time to take on extended roles [22, 23] . For example, a review of pharmacy practice in rural Queensland, Australia revealed that extended clinical pharmacy services have been hindered by a shortage of pharmacists [23] . Evidence from this study also demonstrated that appropriate use of pharmacy technicians could free up pharmacists to do clinical work. Other research evidence has shown that suitably trained pharmacy technicians could handle some medicine management roles, including medicine history taking [24, 25] . Therefore, adequately trained pharmacy technicians or any other equivalently trained pharmacists' support staff that are available in other countries, are essential for developing clinical pharmacy practice.
Overall, a key factor driving change in hospital pharmacy practice in England is the government's support through appropriate policies and legislation. Therefore, in other countries considering change, government support is essential because some extended clinical roles will require relevant legislation or policy change. For example, legislation would be needed to enable hospital pharmacists working within multidisciplinary health teams to modify patients' therapy including adjusting dosages or duration of therapy; or for community pharmacists to supply some prescribed medications under emergency conditions. A number of factors drive government support for extended clinical roles including improving access to care, utilisation of pharmacists' skills, cost saving on medicines budgets and cost effective use of available human resources [26] .
Therefore these drivers could be used by pharmacists in countries where pharmacists' roles are limited, to advocate for government support for extended roles.
Furthermore, the traditional structure of hospital pharmacy practice in many countries particularly in Asia and Africa, is characterised by limited roles with dispensing medicines as the core function of pharmacists; a generalist approach to practice; limited post-registration education and training to enhance pharmacists skills; limited roles for pharmacy technicians; a single career pathway that is increasingly managerial as pharmacists progress through their career; and professional isolation of pharmacists from other members of the healthcare team [1, 27] . The evidence from this study suggests that a change in this traditional structure could benefit the development of highly specialised clinical pharmacists working at advanced levels to optimise patient therapy in these countries. However, this should be treated with caution as developing countries differ significantly from England in the structure and organisation of their health systems including pharmacy practice. Therefore, further research evidence particularly in developing countries is needed in order to confirm the claim of this study. Thus, we extended the current study to investigate the structure of hospital pharmacy practice in Nigeria in order to determine what structures would support the development of pharmacists' clinical roles in a developing country.
Finally, certain limitations were associated with this study. First, being a qualitative study, the findings cannot be statistically generalised. Notwithstanding, certain concepts from the findings of this study could be transferable to other context. For example, the development of pharmacy technicians or other category of pharmacists' support staff, to do some of the traditional roles of pharmacists could be crucial in freeing up pharmacists time to do extended clinical roles in many countries. Secondly, it is possible that participants in this study had difficulties recalling events that happened in the earlier years of their practice. However, this was not explicitly shown. Furthermore, many of the participants interviewed showed a lack of understanding of the structure of pharmacy practice in countries where clinical pharmacy practice is still underdeveloped. Therefore, they were unable to comment on what lessons that could be learned by these countries. Despite these limitations, the key findings of the current study would be of interest to many countries considering change in hospital pharmacy practice.
Conclusion
Hospital pharmacists in the England have successfully redefined their roles and are now working at advanced levels clinically. Their current clinical roles have been supported by changes in the professional structure of pharmacy including a shift in the focus of pharmacy training from purely scientific to a patient orientated one; specialisation in practice; a career route that recognised advanced pharmacy practitioners; enhanced working relationships with doctors and the development of pharmacy technicians to do some activities previously undertaken by pharmacists. This study suggests that changes in the structure of pharmacy practice could benefit the development of hospital pharmacists' clinical roles in many countries where pharmacists' roles are limited. Finally, this is a national study, carried out predominantly in England and whilst the findings may be of interest to an international audience, the conclusions may not be applicable to all settings.
